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(54) Spooled tape length indicating device 



(57) A photo-detector 7 detects the passing of reflective regions of a reflector 4 rotating with a first reel 2. The rotational 
period of the first reel Is determined from the output of the photo-sensor by a processing circuit 8, Accepting that a tape 1 
travels at constant linear velocity between a second reel 3 and the first reel, the processing circuit 8 then outputs a signal 
indicating the amount of tape remaining on the second reel 3 which is then displayed by the display means 9. Alternatively, 
the amount of tape wound onto the first reel 2 may be displayed. The device may be used to calculate amounts of ribbon in 
a cartridge in a colour video printer. 
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SPOOLED TAPE LENGTH INDICATING DEVICE 
DESCRIPTION 

5 

The present invention relates to a spooled tape length 
indicating device suitable for a colour video printer 
ribbon cartridge. 

10 

A video picture is printed by a sublimating thermal 
transcribing system, wherein the picture is built up 
by successively depositing yellow Y, magenta M and cyan 
C, as can be seen from Figure 3, in response to a 

15 received video image signal. Generally, a number of 
sections, e.g. 50 sections, of ribbon form a tape and 
are wound between a supply reel and a take-up reel 
within a ribbon cartridge. During printing, the ribbon 
wound on the supply reel is unwound and a printing 

20 operation is executed. Then the used ribbon is wound 
onto the take-up reel . 



However, in a conventional colour video printer, a user 
cannot know how much tape has been unwound from the 
supply reel, i.e. the residual amount or consumed 
amount of the cartridge ribbon, and it has been 
impossible to know how many pictures may be printed 
before the ribbon is used up. Accordingly, in case 
when a spare cartridge has not been . previously 
prepared, exhaustion of the ribbon results in a long 
delay in the printing process . 

An object of the present invention is to provide a 
spooled tape length indicating device, capable of 
displaying the residual amount of ribbon for the user's 
benefit. 



According to the present invention, there is provided a 
spooled tape length indicating device, comprising: 
detecting means arranged to detect the rotational 
period of a first tape reel; processing means for 
producing a length signal representing the length of 
tape on the first or a second tape reel in response to 
the output of the detecting means; and display means 
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for displaying the tape length in response to the 
length signal. 



Preferably, the detecting means is arranged to detect 
5 the rotational period of a first tape reel of a video 

printer system. 

Preferably, the processing means comprises a memory 
storing reference rotational periods, each of which 
10 corresponds to a different length of tape on a reel, 

and comparing means for comparing a present rotational 
period and a reference rotational period within the 
memory . 

15 Preferably, the first tape reel is a take-up reel and 

the second tape reel is a supply reel. 

An embodiment of the present invention will now be 
described, by way of example, with reference to the 
20 accompanying drawings, in which: 



Figure 1 is a block diagram of a device in accordance 
with the present invention; 

Figure 2 is a schematic diagram for illustrating the 
calculating process according to the present invention; 

Figure 3 is a diagram of a cartridge ribbon; and 

Figure 4 is a diagram of a reflector for detecting the 
rotational velocity of a spool according to the present 
invention. 

Referring to Figure 1, a cartridge ribbon 1 which is 
not yet used is wound on a supply reel 3, and will be 
unwound as the take-up reel 2 is rotated by a driving 
motor (not shown) and wound onto the take-up reel 2. A 
reflector 4, having a surface alternately divided into 
non-reflecting regions 5 and reflecting regions 6, as 
shown in Figure 4, is attached to take-up reel 2. A 
photo-sensor 7 detects light reflected from the 
reflecting regions 6 of the reflector 4, and a 
processing circuit 8 processes the signals output by 
the photo-sensor 7. The processing circuit 8 detects 



the rotational velocity of the take-up reel 2 from the 
reflected light, received by the photo-sensor 7, and 
compares it with a reference value stored in a memory 
13 and calculates the amount of ribbon remaining on the 
supply spool 3. The calculated amount is displayed by 
a 7 -segment display 9. 

Velocity detection of the take-up reel 2 is executed in 
such a manner that the photo-sensor 7 receives light 
intermittently reflected by the reflector 4, which is 
divided into reflecting and non-reflecting regions, 
each of a predetermined angular width. The 
photo-sensor 7 converts this into an electrical pulse 
signal and transmits it to a counter 10, contained 
within the processing circuit 8, The counter 10 counts 
the pulse signals from the photo-sensor 7 and 
simultaneously counts a reference clock from a 
reference clock generator 11, and latches the clock 
count at a time when the reel pulse signal reaches a 
predetermined counting number. This latch value is 
used to display the rotational period of the take-up 
reel 2 . 
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The relation between the calculated rotational period T 
and the amount ribbon remaining on the supply spool 3 
is expressed by the equation below. Firstly, a length 
L of the ribbon wound on the take-up reel 2 is obtained 
5 from the following expression: 



t t 
r 

Wherein t^ is a thickness of the ribbon, r is a 

diameter of the take-up reel wound with the ribbon, and 
r^ is a diameter of the take-up reel drum. 

Accordingly^ the diameter r of the take-up reel wound 
with the ribbon becomes : 




The linear velocity of the ribbon 1 during the 

printing operation is constant, and since the diameter 
r of the take-up reel 2 is increased in response to the 
consumption of the ribbon 1, the angular velocity of 
the take-up reel 2 varies. Therefore, the rotational 
period T of the take-up reel 2 can be expressed as 
follows: 

2ti 2Tir 

T = = 

CO 

Vo 




The ribbon length L wound on the take-up reel 2 
includes a consumed amount and an initial margin length 
1 and can be expressed as: 



P s 
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10 



15 



20 



Wherein Ip is a length of the ribbon used for printing 

of one sheet, which includes regions of the three 
colours Y, M and C as shown in Figure 3, and n means 

the number of the current print and 1 means the 

s 

initial margin length. 

Accordingly, a rotational period of the take-up reel 
2 after the printing of n prints is as follows: 



2n I t^ (Ip • n + Ig + rM 
Tn = / 

Vo nJ TT 

The relation between the present rotational period Tn 
of the take-up reel 2 and the number of prints n can be 
known from this expression. Accordingly, since a 
predetermined number of sections of the ribbon 1 are 
wound originally on the supply reel 3 in the cartridge 
and then delivered, the maximum possible number of 



prints N is previously determined^ and the rotational 
period (T^^, T^, ... Tn) of the take-up reel for 

the consumed ribbon amount or the residual amount can 
be derived from the above described expression. 

The expected rotational period (T^, Tj/ T^, Tn) for 

each consumed ribbon amount is previously stored in a 
memory 13. A comparator 12 receives information in 
regard of the present rotational period Tn of the 
take-up reel 2, and compares this with the expected 
rotational period (T^^, Tj, T^, ... Tn) stored in the 

aforementioned memoiry 13, and determines the present 
amount of ribbon consumed. The present rotational 
period may not be exactly identical with the expected 
rotational period. Therefore, the nearest, the next 
lowest or next highest value (T^^, T2, T^, Tn) can 

be selected as desired in a particular embodiment. 

When the residual ribbon length or the consumed ribbon 
length are determined at the comparator 12, the 
processing circuit 8 generates an electrical control 
signal and displays the residual length or the consumed 
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length on an appropriate display means, e.g. 7-seginent 
display 9. The residual or consumed lengths may be 
displayed in terms of frames or the like. 

In the described embodiment, the rotational velocity 
is detected from the take-up reel 2. However, the same 
result can be obtained by detecting the rotational 
velocity of the supply reel 3. The ribbon residual 
amount or consumed amount may be displayed in either 
digital or analogue form. Similarly, in order to 
detect the rotational velocity of the take-up reel 2 or 
the supply reel 3, known detecting means such as an 
electromagnetic type or an eddy current type may be 
used in place of a photo-sensor as described above. 



CLAIMS 



1. A spooled tape length indicating device, 
comprising: 

detecting means arranged to detect the rotational 
period of a first tape reel; 

processing means for producing a length signal 
representing the length of tape on the first or a 
second tape reel in response to the output of the 
detecting means; and 

display means for displaying a tape length in response 
to the length signal. 

2. A device according to claim 1, wherein the 
detecting means is arranged to detect the rotational 
period of a first tape reel of a video printer system. 

3. A device according to claim 1 or 2, wherein the 
processing means comprises a memory storing reference 
rotational periods, each of which corresponds to a 
different length of tape on a reel, and comparing means 
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for comparing a present rotational period and a 
reference rotational period within the memory. 



4. A device according to claim 1, 2 or 3, wherein 
5 the first tape reel is a take-up reel and a second tape 

reel is a supply reel. 

5, A residual amount displaying device of cartridge 
ribbon for colour video printer in which a ribbon tape 

10 successively made of a number of ribbons for printing 

an inputting video signal is wound between a supply 
reel and a take-up reel, comprising: 

detecting means for detecting a rotational period of 
any one of the supply reel and the take-up reel; 

15 a memory storing reference rotational periods each of 

which corresponds to each of ribbon residual niimbers; 
comparing means for comparing a present reel rotational 
period and said reference rotational period within the 
memory and then determining a present ribbon residual 

20 amount numbers; and 

display means for displaying the ribbon residual 
amount. 
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6. A residual amount displaying device as defined in 
claim 5, wherein said ribbon residual amount numbers 
are replaced by ribbon consumed amount numbers. 



5 



7 . A spooled tape length indicating device 

substantially as hereinbefore described with reference 
to the accompanying drawings . 
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